Introduction
The Schur multiplier M (G) of a group G was introduced by Schur [1] in 1904 on the study of projective representation of groups.
For p-groups G of order p n , Green [3] gave an upper bound p 1 2 n(n−1) for order of the Schur Multiplier M (G). So we have |M (G)| = p 1 2 n(n−1)−t(G) , for some t(G) ≥ 0. Now the question comes in our mind that whether it is possible to classify the structure of all p-groups G by the order of the Schur multiplier M (G), i.e., when t(G) is known. Several authors have already answered this question. They classified the groups of order p n for t(G) ≤ 5 in [4, 5, 6, 8, 9] . The structure of p-groups with t(G) = 6 has been determined in [12] . In the present paper, we classify the structure of all non-abelian finite p-groups when t(G) = 6, i.e. |M (G)| = p 1 2 n(n−1)−6 . Our method is quite different to that of [12] . We have stated some structural results of group G with the assumtion t(G) = 6.
By 
James [19] classified all p-groups of order p n for n ≤ 6 upto isoclinism which are denoted by Φ k . We use his notation throughout this paper. In this paper we prove the following result.
where
where D n denotes Dihedral group of order n, QD n denotes QuasiDihedral groups of order n and Q n denotes Quaternion group of order n.
Preliminaries
In this section we list following results which are used in our proof. The following result follows from [17] for |G ′ | = p and from [6, page. 4177] for
The following three lemmas follow from [7, Main theorem].
p .
Lemma 2.7.
There is no p-group G of order p n (n ≥ 6) with |G ′ | ≥ p 3 and Proof. This result follows from Theorem 2.4.
Hence from the discussion above it is clear that we have to study groups of order p 5 and p 6 .
Groups of order p 5
In this section we characterize groups of order p Now assume that the nilpotency class of G is 3. Then it follows that G lie in Φ 6 in [19] . In this case take any subgroup
Hence it follows from Theorem 2.4 that |M (G)| ≤ p 3 . This concludes the proof.
Before we proceed to the next result, we explain a method by Blackburn and
Evens [16] for computing Schur multiplier of p-groups of class 2 with G/G ′ is elementary abelian.
Here G/G ′ and G ′ are elementary abelian of order p 3 and p 2 respectively. We can consider G/G ′ and G ′ as vector spaces over GF (p), denote by V, W respectively.
Let X 1 be the subspace of V ⊗ W spanned by all
We denote by X 2 the subspace spanned by all v ⊗ f (v) for v ∈ V and take X = X 1 + X 2 . Now consider
Then there exists an abelian group M * having a subgroup N for which
Theorem 3.2.
[16] With the notation above, consider a homomorphism ρ : V ∧V → W given by
Denote by M , the subgroup of M * containg N for which M/N corresponds to kerρ.
Proof. Groups of order p 5 with |G ′ | = p 2 lie in the isoclinism classes Φ 3 , Φ 4 , Φ 7 or Φ 8 [19] .
In isoclinism class Φ 3 , some groups are direct product of its subgroups. So for them we can easily compute M (G) and we see |M (Φ 3 ( 1 5 ))| = p 4 . Now we consider other groups. We have |M (G)|p ≤ |M (G/γ 3 (G))|p 2 using Proposition 2.2.
In class Φ 4 , every group G has nilpotency class 2 with G/G ′ elementary abelian. has |M (G)| = p 6 but for all other groups
By
In class Φ 7 , for the groups G ∼ = Φ 7 (2111)a, Φ 7 (2111)b r , Φ 7 (2111)c we can choose a normal subgroup K such that G/K is cyclic with Hom(Z, C * )
In particular for G ∼ = Φ 7 (1 5 ), taking Z = Z(G), Im(T ra) ∼ = ker(Inf ) ∼ = G ′ ∩ Z ∼ = Z p . We can see in [19] , G is capable as E/Z(E) ∼ = G for groups E of order to ES p (p
